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I. Basis of the report 



1 . With regard to the elements of the international application: * 
[ | the international application as originally filed 
the description: 

1-21 



E 



pages 
pages 
pages 



NONE 



, as originally filed 
filed with the demand 



NONE 



, filed with the letter of 



| x| the claims: 



pages . 
pages . 
pages . 
pages . 



NONE 



NONE 



NONE 



, as originally filed 

. , as amended (together with any statement) under Article 19 
» filed with the demand 
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, filed with the letter of 
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| x| the drawings: 
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pages 
pages 



1-6 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of . 



| x| the sequence listing part of the description: 
pages NONE 



pages , 
pages 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliirunary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| [ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subseauently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
been furnished. 

4 Qc] The amendments have resulted in the cancellation of: 

the description, pages NONE 

the claims, Nos. NONE 

fx] the drawings, sheets/ftg NQNE 



5. This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)) ** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

in this report as "originally filed " and are not annexed to this report since they do not contain amendments (Rules 70. J 6 

and 70.17). 

**Anv replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 



Novelty (N) Claims 1-35 YES 

Claims NONE NO 

Inventive Step (IS) Claims 1-35 YES 

Claims NONE NO 

Industrial Applicability (IA) Claims 1^5 YES 

Claims NONE NO 



2. citations and explanations (Rule 70.7) 

Claims 1-35 meet the criteria set out in PCT Article 33(2)-(4) for the following reasons: 

Regarding claim 1, the prior art does not teach or fairly suggest at least one front end device seperate from a base 
station, but installed within or nearby, configured to monitor messages to and from said base station, and also comprising 
position determining means and a mangement system containing subscriber profiles to control services based on said 
locations. 

Regarding claim 17, the prior art does not teach or fairly suggest a position determining apparatus for a cellular 
system transmitting a seperate radio signal having the characteristics of a base station signal, and wherein mobile stations 
which communicate with said base station report information related to the strength and frequency of the received signals. 

Regarding claims 25 and 27, the prior art does not teach or fairly suggest that said radio signal information may be 
adjacent cell information received from mobile stations, or that said management system may receive signals from other 
switching center software. 

Claims 2-16, 18-24, 26 and 28-35 meet the criteria set out in PCT Article 33(2)-(4) based upon their dependence 
upon claims 1, 17, 25 and 27. 

NEW* CITATIONS 

US 5,568,153 A (BEUVEAU) 22 October 1996 
US 5,613,209 A (PETERSON et al) 18 March 1997 
US 5,243,530 A (STANIFER et al) 07 September 1993 
US 5,235,633 A (DENNISON et al) 10 August 1993 
US 5,561,836 A (SOWLES et al) 01 October 1996 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 8 and 20 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reasons): 

Claim 8 recites the limitation "interconnected with a mobile switching 1 *. Claim 20 recites the limitation "the cellular system 
switching software". There is insufficient antecedent basis for said limitations. 
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CLAIMS 

1 . Apparatus for controlling mobile communication services in a cellular system in which 
mobile stations communicate to a network via cellular system base stations, comprising: 

S at least one front end device separate from a base station and installed within or nearby a 

predefined area, said front end device being configured to monitor exchange of messages 
between mobile stations and cellular system base stations; 

position determining apparatus that determines the position of mobile stations 
responsive at least to the monitored exchanges; and 
10 a management system containing database of subscriber profiles and configured to 

control enabled services to subscribers depending upon locations of subscribers with respect to 
said predefined area. 

2. Apparatus according to claim 1 wherein the predetermined area is an area closed by 
1 S walls which at least partially absorb radio waves utilized for exchange of said messages. 

3. Apparatus according to claim 1 wherein the at least one front end device has a range 
smaller than the range of the bases stations for receiving messages from the mobile stations. 

20 4. Apparatus according to claim 1 wherein the position determining apparatus determines 
the position to a resolution bettor than that possible based on monitoring of the messages at the 
base stations. 

5. Apparatus according to claim 1, wherein the management system is interconnected with 
25 a mobile switching center and wherein control of enabled services includes selective screening 

of calls. 

6. Apparatus according to claim 1, wherein the management system is interconnected with 
a mobile switching center and wherein control of enabled services includes blocking of calls to 

30 at least some of th e mobile stations located within the area. 
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7. Apparatus according to claim 6, wherein the management system is interconnected with 
a mobile switching center and wherein control of enabled sendees includes blocking of calls 
from at least some of the mobile stations located within the area. 

5 8. Apparatus according to claim 1, wherein the management system is interconnected with 
a mobile switching and wherein communication services depending on location include 
available connection bandwidth. 

9. Apparatus according to claim 1, wherein said at least one front end device employs 
10 geographical intersection techniques to determine location of a received mobile station 

originated message and transfers said location information to said management system. 

10. Apparatus according to claim 1, and including an input via which said database profile 
entries can be dynamically updated. 

15 

11- Apparatus according to claim 1 wherein the front-end device incorporates a local 
interface to an external system via which subscriber identity information is reported. 

12. Apparatus according to claim 1 l f wherein the external system is a time logging system. 

20 

13. Apparatus according to claim 11 wherein the external system is a security granting 
w " device. 

14. Apparatus according to claim 1 wherein the front end device is implemented in a 
25 personal computer. 

15. Apparatus according to claim 1 wherein the front-end device is configured to locally 
communicate SMS type messages with locally registered mobile stations. 

30 16. Apparatus according to claim 1 wherein the front-end device is configured to locally 
communicate high band-width content within the predefined area. 
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17. Apparatus for determining the position of mobile stations in a cellular system in which 
mobile stations communicate to a network via cellular system base stations, comprising: 

a radio transmitter separate from said base stations that transmits a separate radio signal 
having characteristics of a base station, wherein said mobile stations receive said signals and 
5 reports information related to the strength and frequency of signals having base station 
characteristics, including said separate signal; 

a management system having a database of radio signal characteristics and locations; 

position determining apparatus that determines the position of mobile stations 
responsive the reported information and the database. 

10 

18. Apparatus according to claim 17 wherein the separate radio signal has the characteristics 
of abase station control channel. 

19. Apparatus according to claim 17 wherein the management system receives the radio 
15 signal information from cellular system switching center software. 

20. Apparatus according to claim 17 wherein the management system is implemented 
within the cellular system switching center software. 

20 21. Apparatus according to claim 17 wherein the separate radio signal has a power 
substantially lower than the power of a radio signal transmitted by a base station, such that 
reception of the separate signal by a mobile station is more limited in extent than that of a 
similar signal broadcast by a base station. 

25 22. Apparatus according to claim 17 wherein the separate radio signal is broadcast within a 
predetermined area closed by walls which at least partially absorb radio waves utilized for 
exchange of said messages and wherein the position determining apparatus determines whether 
the mobile unit is within or without the predetermined area. 

30 23. Apparatus according to claim 17, wherein said separate radio signals are transmitted in 
frequencies different than cellular network operating frequencies. 
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24. Apparatus according to claim 23 and including a corresponding receiver for said 
separate radio signals attached to the mobile stations. 

25. Apparatus for determining the position of mobile stations in a cellular system in which 
5 mobile stations communicate to a network via cellular system base stations, comprising: 

a radio transmitter transmitting a representative radio signal, having characteristics 
representing a predefined area where said signal is received; 

a management system interconnected with cellular switching center, said management 
system having a database of representative radio signal characteristics and locations, said 
10 management system receives information of representative radio information received by 
mobile stations and compares them with said database, thereby extracting a list of mobile 
stations location within said predefined area, 

wherein said radio signals information received by said management system is adjacent 
cell information received from mobile stations. 

15 

26. Apparatus according to claim 25, wherein said management system is implemented 
within the cellular system switching center software. 

27. Apparatus for determining the position of mobile stations in a cellular system in which 
20 mobile stations communicate to a network via cellular system base stations, comprising: 

a radio transmitter transmitting a representative radio signal, having characteristics 
representing a predefined area where said signal is received; 

a management system interconnected with cellular switching center, said management 
system having a database of representative radio signal characteristics and locations, said 
25 management system receives information of representative radio information received by 
mobile stations and compares them with said database, thereby extracting a list of mobile 
stations location within said predefined area, 

wherein smd management system receives said radio signal information from cellular 
system switching center software. 

30 

28. Apparatus according to claim 27, wherein said management system is implemented 
within the cellular system switching center software. 
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29. Apparatus according to any of claims 17-28, wherein said radio signals are implemented 
according to Shared Wireless Access Protocol (wireless Access) and a corresponding receiver is 
attached to the mobile stations. 

5 30. Apparatus for controlling mobile communication services in a cellular system in which 
mobile stations communicate to a network via cellular system base stations, comprising: 
position determining apparatus according to any of claims 17-28; and 
a management system containing database of subscriber profiles and configured to 
control enabled services to subscribers depending upon locations of subscribers. 

10 

31. Apparatus according to claim 30, wherein the management system is interconnected 
with a mobile switching center and wherein control of enabled services includes selective 
screening of calls. 

IS 32. Apparatus according to claim 30, wherein the management system is interconnected 
with a mobile switching center and wherein control of enabled services includes blocking of 
calls to at least some of the mobile stations located within a predetermined area. 

33. Apparatus according to claim 32, wherein the management system is interconnected 
20 with a mobile switching center and wherein control of enabled services includes blocking of 

calls from at least some of the mobile stations located within a predetermined area. 

34. Apparatus according to claim 30, wherein the management system is interconnected 
with a mobile switching and wherein communication services depending on location include 

25 available connection bandwidth. 

35. Apparatus according to claim 30, and including an input via which said database profile 
entries can be dynamically updated. 
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2. 



This international preliminary examination report has been prepared by this International Preliminary 
Exarnirung Authority and is transmitted^© the applicant according to Article 36. 

This REPORT consists of a total of iv sheets. 

| | This re P° rt is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607 q£the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of report with regard to novelty, inventive step or industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applica 
citations and explanations supporting such statement 
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III 


□ 


IV 


□ 
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Date of submission of the demand 
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Date of completion of this report 
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Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 


Authorized officer 
CHARLES 

Telephone No. (703) 30*^65^^ 7 jf 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/IL99/00214 



L Basis of the report 



1. With regard to the elements of the international application:* 
| x | the international application as originally filed 
|"^Tj the description: 

pages 

pages 



1-21 



NONE 



_ , as originally filed 
filed with the demand 



pages 



NONE 



, filed with the letter of 



fx] the claims: 

pages 

pages 

pages 

pages 



22-26 



NONE 



NONE 



, as originally filed 

, as amended (together with any statement) under Article 1 9 
, filed with the demand 



NONE 



, filed with the letter of 



fx] me drawings: 



pages 
pages . 
pages . 



1-6 



NONE 



, as originally filed 

filed with the demand 



NONE 



| x| the sequence listing part of the description: 
pages NONE 



, filed with the letter of . 



pages 
pages 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
■ — 1 been furnished 

4 | x| The amendments have resulted in the cancellation of: 

the description, pages NONE 

the claims, Nos. NONE 

I xj the drawings, sheets/fig NONE 



5. |X | This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


International application No. 
PCT/IL99/00214 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . statement 

Novelty (N) 


Claims 


3. 7-22 




YES 


Claims 


1, 2, 4-6 




NO 


Inventive Step (IS) 


Claims 


16. 17 




YES 


Claims 


1-15, 18-22 




NO 


Industrial Applicability (LA) 


Claims 


1-22 




YES 


Claims 


NONE 




NO 



2. citations and explanations (Rule 70.7) 

Claims 1, 2 ( 4, 5 and 6 lack novelty under PCT Article 33(2) as being anticipated by Beliveau, US PAT 5,568,153. 

Beliveau discloses a method and system for providing mobile communications comprising a front end device installed in a 
predefined area for monitoring messages between mobile stations and a base station, and a management system comprising a 
database of customer profiles for enabling services based on user location, see col 4 lines 1-61. Regarding claim 2, Beliveau 
further discloses that said services may include call screening, see col 4 lines 29-39, and that said system is connected to an 
MSC, see lines 23-29. Regarding claim 4, Beliveau further discloses that said device geotocates a user based upon received 
messages, see col 6 lines 12-28. Regarding claim 5, Beliveau teaches that said profile may be modified and updated by a third 
party, see col 4 lines 23-48. Regarding claim 6, the connection for communicating subscriber identified information between 
said device and said MSC is read as a local interface to an external system. 

Claim 3 lacks an inventive step under PCT Article 33(3) as being obvious over Beliveau as applied to claim 1. 

While not disclosing that said service may include bandwidth allocation, such a location based service was well known in the 

art and would thus be obvious to include in a location based service package as it would improve customer satisfaction. 



Claims 7 and 8 an inventive step under PCT Article 33(3) as being obvious over Beliveau as applied to claim 5. 
While not specifically disclosing a time logging or security granting device, such means would have been obvious in view of 
the teachings of Beliveau as it would allow only authorized persons access to user information, and keep track of when 
information was accessed for security reasons. 

Claims 9, 10, 11 and 19-22 lack an inventive step under PCT Article 33(3) as being obvious over Beliveau in view of 
Stanifer (Continued on Supplemental Sheet.) 
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Claim 4 recites the limitation "said Mobile Switching Center". Claims 7 and 8 recite the limitation "said external system". Claim 
1 1 recites the limitation "said cellular system Mobile Switching CenterMobile Switching Center". Claim 20 recites the limitation 
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I. BASIS OF REPORT: 



5. (Some) amendments are considered to go beyond the disclosure as filed: 



NONE 



V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 
et al, US Pat 5,243,530. 

Beliveau discloses a front end device (base station) in a predefined area configured to transmit and receive signals inherently 
including control signals and reverse channel registration signals to and from mobile stations of a cellular system, see col 4 
lines 1-61 . While not disclosing that said device is implemented in a personal computer, Stanifer et al discloses that it is useful 
to implement a radio base station in a personal computer, inherently including an expansion slot, see col 2 lines 36-50 and col 
4 lines 4-16. Therefore it would have been obvious to one skilled in the art to add such a function to Beliveau as it would 
allow more flexibility in the operation of said base station. Regarding claim 10, Beliveau further discloses a subscriber profile 
database for allowing calls and registration depending upon said profile, see col 4 lines 40-48. 
Regarding claim 11, Beliveau further discloses that said base station is connected to an MSC, see col 4 lines 49-61. 
Regarding claim 19, Beliveau further discloses that said system provides conditioned communications based on location, see col 
4 lines 29-48. Regarding claim 20, Beliveau discloses that said profile data is updatable, inherently via an interface, see col 4 
lines 29-61. Regarding claims 21 and 22, the use of Shared Wireless Access Protocol and associated non-cellular radio 
receivers was well known at the time of the invention, and thus it would have been obvious to one skilled in the art to add 
such a function to Beliveau in view of Stanifer et al as it would allow such a system to be able to interface with more varied 
systems. 

Claims 12 and 13 lack an inventive step under PCT Article 33(3) as being obvious over Beliveau in view of Stanifer et al as 
applied to claim 9. 

While not disclosing that said base station communicates either by SMS or by high bandwidth communications to said mobile 
stations, such methods were well known at the time of the invention to be incorporated into a standard base station. It would 
therefore have been obvious to one skilled in the art to add SMS and high bandwidth communications to the base station of 
Beliveau in view of Stanifer et al as it would add more well known features, improving customer satisfaction. 

Claims 14, 15 and 18 lack an inventive step under PCT Article 33(3) as being obvious over Peterson, US Pat 5,613,209 in 
view of Beliveau. 

Peterson discloses a radio device for transmitting a representative signal identifying an area in which said signal is transmitted 
(i.e. GPS), and a management system connected with an MSC having a database for matching locations to signals received 
from said mobile stations, see col 2 line 40-col 5 line 20 and line 46-col 4 line 15. Peterson does not discloses that said MSC 
may contain a list of users in said area, however, Beliveau discloses that it is useful to provide a home location register, see 
col 4 lines 10-17 which inherently contains a list of users of the system. Therefore it would have been obvious, given 
Peterson's teaching that it is useful to provide several groups of users according to their areas, and given Beliveau' s teaching 
that it is useful to provide an HLR, to add listing means to Peterson as it would provide a higher quality talkgroup assignment. 
Regarding claim 15, the use of radio signals emulating control channel signals would have been obvious as it would simplify 
the steps of processing said signals in a management system which already processes control channel signals. Regarding claim 
18, Beliveau discloses that said management system is implemented within MSC software, see col 2 lines 51-58. 

Claims 16 and 17 would meet the criteria set out in PCT Article 33(2)-(4) if amended to include the claim(s) from which they 
depend, because the prior art does not teach or fairly suggest 

that said radio signal information may be adjacent cell information received from mobile stations, or that said management 
system may receive signals from other switching center software. 
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(57) Abstract 

A system for location and service provisioning based on mobile phone location is disclosed. In the representative embodiment a 
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(25) queries a database of user profiles (26) to determine which services should be provided to the mobile phone subscriber in his current 
location. 
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Method and system for providing cellular communication services 



FIELD OF THE INVENTION 

The present invention relates generally to mobile telephone systems. More 
5 particularly, the present invention relates to a method for location of cellular 
network subscribers, and providing or denying cellular communication services 
based on subscriber location. The location of a mobile telephone within the 
geographic serving area of a mobile telephone systems is determined, and the 
system enables various services based on a defined geographic service scheme. 

10 

BACKGROUND OF THE INVENTION 

Mobile telephone systems, also referred to as cellular telephone systems, have 
become increasingly popular. These systems are generally made up of cell sites, 

15 each of which serves a coverage area, or cell. The cell site is the location within a 
cell which contains the required hardware (e.g. antenna(s) and radio base station) 
to communicate with the mobile telephones. A mobile telephone operating within 
a particular cell in the system- communicates with the mobile telephone system 
through the cell site covering that cell. The various cell sites are connected to a 

20 Mobile Switching CenterMobile Switching Center which connects the mobile 
telephone system to the land-line telephone network. 

The widespread use of cellular systems and the low cost thereof have many 
advantages, such as high availability and freedom from cables. However, various 
25 problems arise from the use of wireless mobile telephones. 

One of the problems with using mobile telephones stems from the electromagnetic 
radiation emitted from such devices, which might affect susceptible equipment. 
Various health authorities prohibit the use of wireless communications devices in 
30 hospitals. 
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Another problem associated with the use of cellular telephones arises when 
subscribers receive calls when attending activities requiring silence. Most cinemas 
and concert halls request their guests to shut-down all pagers and cell-phones 
before the beginning of the show. 

5 

It is well known in the prior art that preventing use of cellular mobile phones may 
be implemented by transmitting a jamming signal on the control channels 
frequencies transmitted by the cellular system, thereby disabling the mobile unit 
from communicating with the cellular system. 

10 The jamming method for enforcement of cell-phone usage policy has several 
drawbacks. First, in order to jam the cellular control (or paging) channel(s) one 
has to transmit a blocking signal using the same frequency band used by the 
cellular operators. When transmitting the jamming signal, one has to take 
precautions not to interfere with cellular communications outside the controlled 

1 5 area. It is well known to a man skilled in the art that precise control of 

electromagnetic radiation is a complex and expensive task. Various countries have 
prohibited use of jamming equipment. 

Second, by jamming all communications between the cellular system and the 
20 mobile unit, the subscribers are totally disconnected from the cellular network and 
cannot use any of the services offered by the cellular system. For example, in 
some places it may be desired for subscribers to receive paging and SMS services 
only, or to be able to perform urgent distress 911 calls. Completely jamming the 
control channels denies such services from all subscribers. 

25 

Present cellular systems partially provide indication of the cell site and/or antenna 
sector where a particular subscriber is located. Various location systems based on 
the cell site antennas provide more accurate information with respect to the mobile 
unit's position. However most cellular location methods are insufficiently accurate 
30 and cannot determine the mobile unit's exact position. The US Federal 
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25 



Communications Commission (FCC) will require cellular operators to locate a 
mobile phone within a 125-meter radius by 2001( A project referred to as E91 1). 
To date none of the prior art location systems provides logical location, indicating 
a subscribers presence within the boundaries of a predefined area. 
SUMMARY OF THE INVENTION 

The present invention provides a method and system for enabling cellular 
communication services respective to several parameters, such as the current 
location of the mobile unit, time, and other attributes rendered to subscribers. 

According to the present invention, the cellular system receives data regarding the 
mobile unit's location. The cellular system includes a location management unit 
comprising computer hardware and software to determine the type of service 
applicable in accordance with the subscriber's current location and profile and 
time of day. The management unit may be operated at the Mobile Switching 
CenterMobile Switching Center, or at the different base stations. 

An objective of the invention is to provide a method and system for providing 
cellular communication services respective to user location and profile. In 
accordance with the premises management usage policy. 

Another objective of the invention is to enable cellular operators to provide 
selective services to cell-phone users visiting in different locations such as 
hospitals, airplanes, cinema halls, military bases or otherwise secure locations etc. 
Thus, the cellular operator may provide only silent messaging to users who have 
entered a cinema hall, and may not provide any services to users who have entered 
a hospital, so as to prevent electromagnetic interference, or to users who have 
entered a secure facility in order to prevent compromise of premises security. 
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In accordance with another aspect of the invention, a front-end module is placed 
within a controlled area and reports to the cellular system which subscribers are 
located in the controlled area. 

5 In accordance with another aspect of the invention, the front-end module increases 
the accuracy of other means for locating the position of cellular subscribers where 
the cellular system incorporates additional location capabilities. 

In accordance with yet another aspect of the invention, the cellular system receives 
10 the location of the subscriber without any special action on the part of the mobile 
telephone or the mobile telephone user. 

In accordance with another aspect of the invention, a clone base station front-end, 
positioned in the regulated area communicates with mobile cell-phones in the 
area, thereby controlling cell-phone's availability and operation mode. 

15 

In accordance with another aspect of the invention, a signaling device, activated in 
the regulated area, transmits a beacon signal, which is received by mobile phones 
located in said regulated area. As the Mobile Switching Center receives 
notification from mobile phones that said beacon signal is present, relevant 
20 subscribers are marked as located within the regulated area and can be denied 
services if so required. 

In accordance with another aspect of the present invention, the mobile phone 
receives a signal from a local transmitter and relays said signal to a management 
25 system via the cellular switching center. The management system identifies the 
said signal's properties and extracts the mobile phone's location by processing 
various parameters related to said signal. 



30 



In accordance with another aspect of the present invention, a mobile phone 
incorporating a short range local transceiver ,such as an infra-red transceiver or a 
Bluetooth compliant transceiver or a HomeRF compliant transceiver, the mobile 
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phone receives a signal from a local transmitter and relays said signal to a 
management system via the cellular switching center. The management system 
identifies the said signal's properties and extracts the mobile phone's location by 
processing various parameters related to said signal. 

In accordance with another aspect of the present invention, a mobile phone 
incorporating a short range local transceiver ,such as an infra-red transceiver or a 
Bluetooth compliant transceiver or a HomeRF compliant transceiver, 
communicates with corresponding transceiver thereby communicating with a local 
management system which enables a variety of services based on subscriber 
identity. 

These and other advantages of the invention will be apparent to those of ordinary 
skill in the art by reference to the following detailed description and the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and its numerous objects and advantages 
will become more apparent to those skilled in the art by reference to the following 
drawings, in conjunction with the accompanying specification, in which: 

FIG. 1 is an illustrative diagram describing a typical cellular system 
composed of 7 cell sites, each having a base station incorporating a transceiver. 

FIG. 2 is a functional diagram illustrating the components of a cellular 
system included in one embodiment of the present invention. 



FIG. 3 shows a cellular telephone system regulated area location system in 
30 accordance with one embodiment of the present invention. 
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FIG. 4 is a block diagram of one preferred embodiment of the location 
system digital signal processing. 

FIG. 5 is a flow diagram illustrating the steps performed by the present 
5 invention when a mobile user originates a call. 

FIG. 6 illustrates the operation of a beacon device for location 
determination purposes. 

10 FIG 7 is a flow diagram illustrating the typical steps performed by a 

management system in accordance with the present invention. 
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DETAILED DESCRIPTION 

FIG. 1 illustrates a basic cellular system having 7 hexagonal cells numbered 1-7. 
Cell 7 is shown in the center, surrounded by adjacent cells 1-6. The serving area of 
5 a mobile telephone system would typically contain more than 7 cells, however, for 
ease 

of reference, only 7 cells are shown in FIG. 1. Each cell 1-7 contains a base station 
including a transmitter, receiver and base station controller as are well known in 
the art. The base station transmitter/receiver is connected to an antenna tower 

10 11-17 which is used to transmit signals to, and receive signals from, mobile 

telephones, within the mobile telephone system serving area. In FIG. 1 the base 
stations antenna towers 11-17 are selected to be located at the center of each of the 
cells 1-7, respectively and are equipped with Omni-directional antennas. However, 
in other configurations of a cellular radio system, the base station towers 11-17 

15 may be located near the periphery, or otherwise away from the center of the cells 
1 -7 and may illuminate the cells 1 -7 with radio signals either Omni-directionally 
or directionally. Therefore, the representation of the cellular radio system of FIG. 
1 is for purposes of illustration only and is not intended as a limitation on the 
possible implementations of a mobile radio communications system within which 

20 a regulated area is defined for the purpose of locating subscribers and providing 
location oriented services. A regulated area 10 is located within cell 7, and a 
plurality of mobile units are used across the entire serving area within cells 1-7. 
Again, only one regulated area is shown in FIG. 1 , but it should be understood that 
the actual number of regulated areas can be larger, in practice. 

25 

Each cell 1 -7 has assigned to it a plurality of voice or speech channels for 
transmitting and receiving voice signals, and at least one access or control channel 
for transmitting control data signals, such as a forward control channel, and 
receiving control data signals from the mobile units, such as a reverse control 
30 channel. Referring to FIGS. 1 and 2, consider mobile telephone unit 22 which is 
operating in cell 7. The mobile unit 22 is communicating over the air interface 
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with the mobile telephone system via base station antenna 24. Voice signals are 
communicated between the mobile unit 22 and the antenna 24 via one of the cell's 
voice channels, and control data signals are communicated between mobile unit 
22 and the antenna 24 via the cell's control channel. The control channel is used to 

5 control or supervise the operation of the mobile unit by means of information 
transmitted and received from these units, referred to as messages. Control and 
administration messages within a cellular radio system are sent in accordance with 
industry established air interface standards, such as AMPS and E1A/TIA 553, the 
standards for analog cellular operations, and/or D-AMPS, IS-54 and IS- 136, the 

10 standards for digital cellular operations, all of which are hereby incorporated by 
reference herein. Similar standards such as IS-95 for Code Division Multiple 
Access (CDMA) and Global System for Mobiles (GSM) govern other geographic 
areas throughout the world, and are well known to those skilled in the art. 

15 A mobile telephone system in accordance with one embodiment of the present 
invention is shown in FIG. 2. The mobile unit 22 is a digital mobile telephone 
which operates according to the North American Time Division Multiple Access 
(TDMA) system IS-55 standard, and the air interface is described by the IS-54 and 
IS- 136 standards. See, EIA/TIA Interim Standard IS-54-B "Cellular System 

20 Dual-Mode Mobile Station— Basestation Compatibility Standard", April, 1992; 
EIA/TIA Interim Standard IS- 136 " Cellular System Dual-Mode Mobile 
Station-Basestation: Digital Control Channel Compatibility Standard", April, 
1995. Each cell 1-7 within the mobile telephone system serving area contains a 
cellular base station antenna tower 24 which is connected to the Mobile Switching 

25 Center 25. 

In such a situation, cell 7 is the serving cell since the voice data is being 
communicated through that cell. In addition to the communication with the 
serving cell, the mobile unit 22 also monitors the control channels of nearby cells. 



30 
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The information exchanged between base stations and mobile units via messages, 
may include incoming call signals, outgoing call signals, paging signals, paging 
response signals, location registration signals, voice channel assignments, 
maintenance instructions and handoff instructions as the mobile units travel out of 
5 the radio coverage of one cell and into the radio coverage of other cells, as well as 
other additional items of information such as calling party numbers, time 
information and the like. The control or voice channels may operate in either 
analog or digital mode or a combination thereof based upon industry standards. 

10 The regulated area 21 is located within the coverage area of the cell site. The 
mobile 

unit 22 shown within the regulated area communicates with the cellular base 
station 24 via an air interface. A front-end module 23 is installed within or near 
the regulated area 21 . The front-end module monitors the radio messages 

15 transmitted by the mobile unit 22 and determines if the unit is located within the 
regulated area. The front-end module 23 communicates with the cellular base 
station 24 via the reverse control channel or any other communications means, and 
notifies the Mobile Switching Center 25 of all mobile units currently located 
within the regulated area. The Mobile Switching Center 25 includes a service 

20 management unit (SMU) 26. The SMU includes software that runs and updates a 
database of all cellular subscribers current location and profile. And a data 
resulting in a digital map of regulated areas. The data received from the front end 
is compared to data from other sources, in order to improve the accuracy of the 
location coordinates. Thus it is determined whether the user is actually inside the 

25 regulated area. The SMU determines what services are currently available to each 
user. Whenever a mobile unit located within a regulated area requires service 
from the cellular system (e.g. initiates or receives a call), the Mobile Switching 
Center checks the user database if such service conforms with the defined usage 
policy. 

30 Usage policy in regulated areas may differ in accordance with the Mobile 

Identification Number (MIN) or the Electronic Serial Number (ESN) resulting in 
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different services available to different mobile unit, as a function of the user 
location and profile definition. 

Since various cellular operators use different methods for locating their 
5 subscribers, at various levels of accuracy, a disclosure includes an optional 
method and system for locating subscribers within defined areas. The describes 
location method may be used in addition to other location methods and systems in 
order to provide subscriber positioning services, and may not be required where 
the cellular system is able to derive accurate enough positioning data. 

10 

FIG 3. illustrates one embodiment of the present invention wherein a defined 
regulated area 31 are one or more mobile units. Only one mobile unit 32 is shown 
in FIG. 3, but it should be understood that the actual number of mobile units may 
be larger. The presence or absence of mobile units in any particular regulated area 

1 5 should be understood to depend, in practice on the individual desires of 

subscribers utilizing the mobile units. A plurality of mobile units, such as mobile 
unit 32 shown in FIG. 3 are used outside the regulated area 3 1 . A front end unit 34 
is located within or near the regulated area 31 . The front end unit 34 incorporates 
an array of receiving antennas 35 comprising a plurality of antennas separated 

20 from each other so as to enable accurate intersection of the signals transmitted 

from the mobile units nearby the regulated area 31. In the illustrative example of 
FIG. 3, three receiving antennas 36-38 are utilized to determine the location of a 
mobile unit 32. While three receiving antennas 36-38 are utilized in the illustrative 
example of FIG. 3, it should be understood that a different number may be utilized 

25 in practice. The present invention monitors all messages transmitted by the mobile 
units located in the vicinity of regulated area 3 1 vis-a-vis the antenna array 35 
connected to the front end unit 34. By measuring signal strength, propagation 
delay, or both from each of the receiving antennas 36-38, the distance of the 
mobile unit 32 from each antenna is calculated. Arcs of possible locations of the 

30 mobile unit are then derived from the calculated distances. Well known 

geographical intersection techniques such as triangulation, angulation, probability 
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density functions, and the like are then used to calculate the location of the mobile 
unit. The front end unit 34 converts the measured signal strength, propagation 
delay, or both from each of the antennas 36-38 into digital format and transmits 
the measured values to a nearby base station 39. In the preferred embodiment, all 
5 measurements from various base stations are relayed to the Mobile Switching 
Center, wherein a processor unit 30 calculates the location of all mobile units in 
the vicinity of regulated areas wherein a front end unit is installed. It should be 
understood that the location of the processor unit may be either within the front 
end unit 34 or within the base station 39 as well as the Mobile Switching Center 

10 30. Preferred embodiments of the present invention make significant use of digital 
signal processing techniques. Such techniques entail the use of appropriate forms 
of sampling and conversion hardware to convert analog radio frequency signals 
into sampled digital data forms. These techniques are widely known in the art, and 
are capable of performing many functions traditionally implemented using analog 

15 components. The advantage of using digital signal processing includes better 

control of noise during conversion, sampling, and filtering; and exact replication 
of these functions from each receiving antenna. Since the front end unit serves as a 
conversion facility to digital signals, it becomes technically immaterial where the 
actual processing is performed. Thus, the digital measurements can be processed 

20 either within the front end unit or at any other location such as a base station or the 
Mobile Switching Center. Moreover, one skilled in the art will recognize that in a 
commercial implementation of the present invention, the actual location of the 
processor is a cost tradeoff involving the cost of digital signal processing 
subsystems and the cost of transferring the raw digital measurements from the 

25 front end units to the Mobile Switching Center. 

FIG. 4 illustrates a typical location technique disclosed in U.S. Patent No. 
5,608,410 to Stilp et al entitled "SYSTEM FOR LOCATING A SOURCE OF 
BURSTY TRANSMISSIONS CROSS REFERENCE TO RELATED 
30 APPLICATIONS", which is incorporated by reference herein. It should be noted 
that the present invention is not limited to the Stilp method and any other 
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sufficiently accurate location method can be utilized. Referring to FIG. 4, the front 
end unit is made up of an elevated ground-based antenna array comprising three 
antennas receives transmissions from mobile units over the reverse control/access 
channel, typically of the nearest cell site. Signals received by each antenna are fed 
5 into a sampler 41 , which converts the sampled signals into frames of digital data 
at a prescribed sampling frequency. Each frame of data comprises a prescribed 
number of data bits and time stamp bits that represent the time at which the 
responsive signal was received. Baseband converters 42 receive the sampled 
signals and provide a baseband signal derived therefrom. A multi-antenna 

10 processor 43 combines and distinguishes the signals received from the individual 
antennas in the antenna array, and then provides a single representation of a signal 
for further processing. A transmission demodulator 44 determines the 
demodulated data content of the responsive signal, where the demodulated data 
content includes information identifying the mobile unit, possibly its electronic 

1 5 serial number (ESN) and/or mobile identification number (MIN). A database 

subsystem 45 determines how and whether a responsive signal should be stored 
for further processing, or whether it should be discarded. A signal processor 46 
extracts selected signal characteristics from the frames of digital data, such as 
timing, power, frequency and phase. A data reduction and forwarding subsystem 

20 47 selects and compresses the data frames before transmission over 

communications facilities to the central site (Mobile Switching Center). A timing 
module 48 determines a synchronization signal common to all the antenna site 
components. The system is self-calibrated by a calibration module 49 which 
determines and corrects changes in delay, frequency and phase of various site 

25 components. 

FIG. 5 is a flow diagram illustrating the steps performed by the SMU when a 
mobile phone subscriber originates a call when located in the regulated area. The 
system begins in FIG. 5 at step 51 where a user originates a call to a land 
30 subscriber. As the user's request for service is received, the system moves to step 
52 and checks the user's position ,and optionally updates it with new data. At step 
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53 the SMU determines the accuracy of the user's location. If the system 
determines that the user's location is not sufficiently accurate then the system 
moves to step 57 and provides the default level of service or a level of service 
defined for inaccurate positioning in the vicinity of the regulated area . If it is 
5 determined that the user's location is accurate the system proceeds to step 54 and 
determines the defined usage policy for the user's location. If at step 54 it is 
determined that the user's current location is not defined as having a specific 
usage policy then the system moves to step 57 and provides the default level of 
service. If, at step 54 it is determined that the user's current location has a defined 

1 0 usage policy then the system proceeds to step 55 where it is determined if the said 
user (or user group) has a specific permission which overrides the general 
definitions of the level of service available in the regulated area. If at step 55 it is 
determined that the user has a specific permission, then the system moves to step 
58 and provides the level of service designated to said user. If, however, at step 55 

15 it is determined that said user does not have a specific permission, then the system 
proceeds to step 56 where the service rendered to the user is determined in 
accordance with the usage policy defined to its current location. The steps 
illustrated in FIG. 5 are followed both when the service is initiated by the mobile 
user or when the user is totally passive and the call or message is initiated by 

20 another subscriber, whether mobile or land based. 

Table 1 describes a basic usage policy database for a cellular system in accordance 
with one embodiment of the present invention. Line 1 sets the basic rule - all 
subscribers are allowed access to all services at all time. Line 2 denies all cellular 

25 services from all subscribers located within the hospital at all time. Lines 3 and 4 
limit all subscribers located at the concert hall (except 245677) to SMS services 
only during the concert time (22:00-24:00). Line 9 provides additional services to 
User 518603 when located in the company factory area, including wider 
bandwidth for network connection and video conferencing, better quality of 

30 service, reduced price, conference call service etc. 
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Table 1 



No. 


Subscriber 
MIN 


Location 


Time 


Services 
Allowed 


Services 
Denied 


1. 


ALL 


ALL 


ALL 


ALL 




2. 


ALL 


Hospital 


ALL 


SMS 


ALL 


3. 


ALL 


Concert hall 


22:00-24:00 


SMS 


ALL 


4. 


245677 


Concert hall 


ALL 


ALL 




5. 


ALL 


Cinema 


22:00-24:00 


SMS 


ALL 


6. 


230882 


Cinema 


ALL 


ALL 




7. 


ALL 


Public library 


ALL 




ALL 


8. 


586362 


Public library 


ALL 


ALL 




9. 


586362 


Company 
factory 


ALL 


ALL+64kbps 
Bandwidth 





Similarly, the availability and price of additional services may be determined 
5 respective to MIN and user profile definitions versus, user current location and 
regulated areas database. 

In one embodiment of the present invention, areas such as corporate office 
buildings are divided into sections. The SMU manages communications services 
and resources according to user location. 

10 The SMU receives user location data as described, and sends commands to the 
Mobile Switching Center, and other subsystems of the cellular network, to 
determine the services to be provided to users in the designated location. 
Therefore, when a mobile cellular subscriber enters designated areas, incoming 
calls may not be directed to the user cell-phone at all, or may be redirected as an 

15 incoming call to the nearest available wireline telephone extension. SMU may 
also manage and control the availability of resources managed by the corporate 
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premises therein. In order to control availability of resources managed by the 
corporate, the SMU typically communicates via the cellular telephone network 
with a resource management unit at the corporate office building. For example, 
the SMU detects the presence of a specific user in the office and (1) signals to the 
5 computer via the wireless network to grant/deny access to computer applications, 
networks and files and determines database permissions; (2) Similarly, by 
communicating with a control unit, by means of wireless modem, the SMU 
enables or disables specific auxiliary services and resources available in said 
designated area, such as managing availability of equipment, printers, lab 

10 equipment , communication and video conferencing utilities etc; (3) The SMU, 
via wireless network and control unit at the corporate end equipped with wireless 
modem, may allow/deny physical access to specific rooms;(4) grant/deny access to 
classified information in physical cabinets; (5) determine employee presence at the 
office and perform time logging; (6) and broadcast general messages pertinent to 

1 5 users in specific locations, such as messages regarding fire alarm, security alarm 
etc. 

It should be understood that the Services Management Unit (SMU) software 
typically located at the Mobile Switching Center, may be located in the regulated 

20 area and communicate with cellular network Mobile Switching Center or base 

stations as required. For example, the detailed description described a method for 
calculating a location estimate by using three signal strengths. However, the 
principles of the present invention could be extended to perform such a calculation 
using more than three signal strengths, or different means for calculating the 

25 estimated location of the mobile unit Such an extension could be readily 

implemented by one of ordinary skill in the art given the above disclosure. The 
presence of the cell-phone in the regulated area may also be established by 
detecting the cell-phone using a positioning front end as a registry at the entrance, 
corridor, or gate to the regulated area. The SMU will than extract a database of the 

30 actual position of the cell-phone users at any given time according to the gates 
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they passed and the positioning front end they have communicated with upon 
entering and exiting regulated areas. 

In another embodiment selective, location orientated control of cellular services is 
5 achieved by positioning a phantom base station in the controlled location. The 
phantom base station simulates base station signaling in order to communicate 
with the mobile phones in the location. The mobiles in the controlled location 
receive the clone signaling from the nearby transmitter at a superior signal to noise 
ratio, and respond to the clone signaling rather than to the actual cellular system 

10 base station, the clone station simulates signaling respective to the required 

control and limitation of cellular services in the controlled area. The clone station 
is capable of performing cell-phone registration, transmitting protocol signals that 
disable all mobiles from receiving incoming calls, and transmitting protocol 
signals that disable selected services only. In a typical embodiment said base 

15 station as a singlr board inserted into a Personal Computer's expansion slot or in 
part by using the PC's main processing unit, so as to enable cost effective design, 
minimum power requirements, easy to use interface and integration with the PC 
operating system providing numerous advantages . Such implementation can 
benefit from the PC's resources such as Hard disk and Internet Local Area 

20 Network and phone line connectivity. 

A clone station receiver enables simulated communication with cell-phones. The 
receiver enable the clone station to recognize cell-phones with specific Mobile 
Identification Numbers (MESfs), predefined in the clone station database, referring 
these selected users to use the actual base station operating in that area. The 

25 selected users will still receive regular cellular services, and will be capable of 
receiving incoming calls and other services. 

In another embodiment, a method for determination of the location of a mobile 
30 subscriber is presented, by which a Mobile Switching Center (MSC) is able to 
determine that certain cell-phones or Mobile Stations (MS) are located within a 
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predefined area. The method involves transmission of a low power signal or 
signals in the spectrum in which the base station signals are transmitted (e.g., 935 
- 960 MHz for GSM, or 869-894 MHZ for IS 136). This signal will be received 
by an MS close to the transmitting device (within the area defined). The MS then 
5 transfers information pertaining to this signal to the Base Station (BS), and the 

MSC. The MSC Location Software (MLS) uses a database of the signals received 
in each covered area, analyses the signals received by the MS, and calculates the 
MS location. Thus, the MLS is able to determine the location of the MS according 
to the transmissions received from it. The MS location calculated by the MLS, is 

10 'functional' or 'logical', and not limited to geographical coordinates or area. For 
example, the beacon is set to transmit a weak signal received only within a concert 
hall. The MLS learns which mobile stations receive the signal and in turn 
concludes which MS are within the concert hall The MLS than instructs the MSC 
which services to provide to the MS in that given area . For example, in Hospitals 

15 MSC may provide only Short Messaging Services. When the MS exists the 

regulated area, the signal transmitted by the beacon or phantom base station is 
attenuated , and is not received in an adequate level by the MS. The 
measurements performed by the MS and forwarded to the cellular network vary 
according to cellular standard specifications. For instance, IS- 136 handsets 

20 measure RSSI and/or BER based on the channel being measured. GSM handsets 
report a list of six strongest non-serving BCCH channels received. Thus, the exact 
type of beacon signal varies in order to conform to the handsets, with which the 
beacon interacts. Beacon signals conform to system measurements and reports 
executed as per the respective standard. 

25 

Several types of transmissions may be used in order to relay information via the 
MS,BS, and MSC to the MLS. Any transmission which will result in specific data 
reported to the BS and MSC(e.g. list of frequencies or a list of control channels 
received by MS, and signal measurements and parameters, as described in GSM 
30 04.08) may be used. Similarly, any transmission resulting in a pattern in the 
reports received by the MSC (e,g. transmission of a very weak jamming signal 
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periodically, resulting in a pattern in the signal strength reported) ,the pattern 
being identifiable by the MLS, may be used. 

In the preferred embodiment the detection of the beacon signal (or signals) by the 
MS is made within the handset by using Mobile Assisted Hand-Off (MAHO) 
5 functions, such as those implemented by IS- 136 cellular systems and GSM. The 
MAHO function requires a mobile station to furnish RF-channel signal quality 
information to its serving base station. A detailed description of the MAHO 
function can be found in TIA/EIA/IS-136.2-A section 2.4.5. 

10 Using MAHO, an MS establishes a dynamic table of control channels of adjacent 
cellular base stations and their respective received signal strength levels. The 
MAHO list is typically used to select the best suitable cell, to which an MS will 
perform handoff upon radio link degradation with current serving cell. The MS 
updates the cellular system of changes in the MAHO list. 

15 

In the preferred embodiment, a phantom base station transmits control channel 
signaling on a frequency not used by the base stations received in the regulated 
area. The transmission power is calibrated so as to be received within a certain 
distance from the phantom base station, in which the use of cell-phones is to be 

20 regulated (e.g. 10 mWatt). The phantom beacon signal represents a phantom cell 
The beacon channels correspond to the MLS database. The MLS associates 
MAHO list patterns with typical areas and service policies. The MLS The MLS 
identifies the channels at which the phantom base station is transmitting among 
the frequencies listed in the MS message, and determines that the relevant MS is 

25 within the designated regulated area. Further parameters may be incorporated into 
the beacon signal, where applicable. For example, a base station's ID number may 
be used to enable the MS to relate a certain mobile station with a specific location. 

FIG. 6 describes a geographical area covered by several base stations. Part of this 
30 area, typically limited by walls is to be defined as a regulated area 60 in which, at 
certain times, only certain services are to be provided, and others are to be denied. 
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Inside the area one or more phantom beacon frequencies Fdl and Fd2 are 
transmitted by phantom base station 64. Three base stations 61-63 are dispersed in 
the area. Two mobile stations are being used, 65 is inside area 60 and mobile 
5 station 66 is outside that area. Beacon transmitter 64 transmits one or more beacon 
frequencies (e.g., Fdl and Fd2). Each of the base stations transmits a control 
channel frequency F1-F3. MS 66 will report frequencies of the adjacent base 
stations: Fl 5 F2 and F3 (In this approximate order). MS 65 inside area 60 report 
will be: Fl, F2, F3, Fdl and Fd2. The phantom beacons signals Fdl and Fd2, 

10 which are weak, and detected or received at a minimal signal strength only by MS 
65 due to the proximity thereto and the RF attenuation provided by the boundries 
of area 60. MS 66 will not receive signals Fdl or Fd2 and will not include those 
channels in its adjacent cell list. Alternatively, MS 66 receives signals Fdl or Fd2 
and includes them in the MAHO list The MSG, which receives a MAHO message, 

1 5 The MLS can then determine that MS 65 is located inside the area 60, and instruct 
the MSC to handle it according to predefined rules. In the presented embodiment, 
the MSC includes a user database such as in Table 1 , which further comprises a 
database of regulated areas wherein phantom channels are transmitted. Upon 
receipt of a MAHO message by the MSC the list is transferred to the MLS which 

20 compares the MAHO list, with a mask of phantom frequencies, which would not 
have been received inside or outside a given area. The phantom frequency 
selection should be made in conjunction with the said cellular system frequency 
re-use plan, while making sure that phantom beacon channels do not interfere with 
normal cellular communication services. 

25 

The beacon transmitter device typically implements the transmit path of a cellular 
base station, which is well known to those skilled in the art. A single carrier 
frequency cellular base station design is disclosed in U.S. Patent No. 5,812,955 to 
Dent et al entitled "BASE STATION WHICH RELAYS CELLULAR 
30 VERIFICATION SIGNALS VIA A TELEPHONE WIRE NETWORK TO 

VERIFY A CELLULAR RADIO TELEPHONE 11 . It should be understood that the 
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location method described herein can be utilized in order to enhance other location 
systems such as E91 1 . 

Another aspect of the foregoing embodiment involves the use of a mobile phone, 
which is configured to receive a signal or set of signals transmitted from nearby 
5 transmission devices. The mobile phone is further configured to relay said signal 
to the MLS so as to enable the latter to process the information and derive said 
mobile phone's location. The configuration change of the mobile station may be 
implemented by changing the system software executed by the mobile station's 
micro-controller or when applicable, by downloading the appropriate software into 
10 the Subscriber Identification Module (SIM). 

The use of a GSM SIM card may be in accordance with the SIM Toolkit standard, 
as defined in Digital cellular telecommunications system (Phase 2+); Specification 
of the SIM application toolkit for the Subscriber Identity Module - Mobile 

15 Equipment (SIM - ME) interface (GSM 11.14 version 5.9.0 Release 1996). Such 
implementation may involve modification of the handset system software so as to 
monitor a predefined local transmission during discontinuous reception (DRX) 
intervals intended for low battery consumption. The received signal may then be 
used by the SIM application and/or forwarded to the MLS through any transport 

20 mechanism such as SMS. 

In another embodiment, a mobile station incorporates a short-range transceiver 
that uses either infrared or spread spectrum transmission such as Bluetooth or 
HomeRF Shared Wireless Access Protocol (Cordless Access). In such 

25 embodiment, a mobile station communicates with a local management system via 
said short-range transport means, while enabling the local management system to 
render services depending on the identity of a particular subscriber and/or other 
parameters stored in the mobile station's memory. Such services may include 
control over various appliances, access control to doors, cabinets, safe storage 

30 spaces, network access, computer workstation user verification etc. 
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The mobile handset's operating software can be further configured to perform 
certain actions upon receiving commands from a local management system 
through a short-range transport mechanism. Such commands may include speaker 
mute, MS shut down, switch from ring to vibrate mode etc. In yet another 
5 embodiment, a messaging center is incorporated into the Service Management 
Unit (SMU). When a mobile subscriber is located within a regulated area and the 
usage policy defined for said subscriber denies voice communications, the user is 
normally unavailable. Subscribers having voice mail messaging services can route 
the incoming call to their personal mailbox. However, subscribers who do not 

10 have voice mail messaging remain unavailable. The present invention incorporates 
an autonomous messaging system, intended for cellular subscribers who do not 
have a personal mailbox. When a non- voice mail cellular subscriber located 
within a regulated area is called, the messaging system enables the caller to leave a 
message in a temporary mailbox. When the non-voice mail cellular subscriber 

15 departs the regulated area, the messaging system calls the non- voice mail cellular 
subscriber and notifies him that one or more messages are available for him. In 
cellular systems where a Calling Party Pays (CPP) billing scheme is implemented, 
the charges for the messaging service may be billed to the calling party, at his 
consent. Alternatively, the voice mail message may be handled by the non-voice 

20 mail cellular subscriber as a collect call, which has to be specifically accepted in 
order for billing to take place. It should be understood that the messaging system 
presented herein may provide services for voice, fax, data and video. The 
messaging system may be implemented within a wireline telephony system. 
The foregoing detailed description is to be understood as being in every respect 

25 illustrative and exemplary, but not restrictive, and the scope of the invention 

disclosed herein is not to be determined from the detailed description, but rather 
from the claims as interpreted according to the full breadth permitted by the patent 
laws. It is to be understood that the embodiments shown and described herein are 
only illustrative of the principles of the present invention and that various 

30 modifications may be implemented by those skilled in the art without departing 
from the scope and spirit of the invention 
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Claims: 



1. A method and system for provisioning mobile communication services 
comprising: 

at least one front-end device installed within or nearby a predefined area and 
configured to monitor exchange of messages between mobile stations located 
within said area and cellular system base stations; 

a management system containing database of subscriber profiles and configured to 
enable services depending upon location of subscribers. 

2. The system of claim 1, wherein: 

said management system is interconnected with mobile switching center and 
communication services depending upon location include selective screening of 
calls. 

3. The system of claim l,wherein: 

said management system is interconnected with mobile switching center and and 
communications services depending upon location include available connection 
bandwidth. 

4. The system of claim 1, wherein: 

said front-end device employs geographical intersection techniques to determine 
location of each received mobile station originated message and transfers said 
location information to said Mobile Switching Center. 



5. The system of claim 1, wherein: 
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said database profile entries can be dynamically updated by third parties 

6. The system of claim 1, wherein: 

said front-end device incorporates a local interface to external systems whereby 
subscriber identity information is reported. 

7. The system of claim 5, wherein: 

said external system is a time logging system. 

8. The system of claim 5, wherein: 

said external system is a security access granting device. 

9. A method and system for providing mobile communication services 
comprising: 

at least one front-end device installed within or nearby a predefined area and 
configured to transmit at least one control channel and receive registration 
requests from mobile stations of a given cellular system through reverse access 
channel of said control channel; 

said front-end device is implemented on a Personal Computer with a front end 
expansion slot. 

10. The system of claim 9, wherein: 

Said Personal computer includes a subscriber profile database whereas registration 
requests are accepted or denied, based on respective subscriber database entries. 
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1 1 . The system of claim 9, wherein: 

said front-end device is connected through a communications link to said cellular 
system Mobile Switching CenterMobile Switching Center. 

12. The system of claim 9, wherein: 

said front-end device is configured to locally communicate SMS type messages 
with locally registered mobile stations. 

13. The system of claim 9, wherein: 

said front-end device is configured to locally communicate high bandwidth 
content within the predefined area. 

14. A method and system for positioning of mobile communication stations 
comprising: 

a radio device transmitting a representative radio signals , having characteristics 
representing a predefined area where said signal is received; 

a management system interconnected with cellular system switching center, said 
management system having a database of representative radio signal 
characteristics and location, said management system receives information of 
representative radio signals information received by mobile stations, and 
compares with said database, thereby extracting a list of mobile stations location 
within said predefined area. 

15. The system of claim 14, wherein: 



said radio signals has characteristics of a base station control channel. 
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16. The system of claim 14, wherein: 

said radio signals information received by said management system is adjacent 
cell information received from mobile stations. 

17. The system of claim 14, wherein: 

said management system receives said radio signal information from cellular 
system switching center software. 

18. The system of claim 14, wherein: 

said management system is implemented within the cellular system switching 
center software. 

19. The system of claim 12, wherein: 

The cellular communications system provides conditioned communications 
services based on mobile station location within the predefined area. 

20. The system of claim 12, wherein: 

said subscriber profile database includes an external interface that enables updates 
of subscriber profile information. 

21. The system of claim 12, wherein: 

said radio signals are implemented according to Shared Wireless Access 
Protocol(Cordless Access) and a corresponding receiver is attached to the mobile 
stations. 



22. The system of claim 12, wherein: 
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said radio signals are transmitted in frequencies different than cellular network 
operating frequencies and a corresponding receiver for radio signals is attached to 
the mobile stations. 
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Priority Daw (day/m&nihSytaj-) 
22 APJUL 199S 1 


Applicant 

NETLINE COMMUNICATIONS TECHNOLOGIES (SCI) LTD 
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1 . The Applicant va hereby notified that ibis International Preliminary Examining Authority tranamiu herewith the j 
international preliminary examination report and its annexes, if any, established on the interoaUonat application. 1 

2. A copy of the report and its annexes, if any , is being uansmitted to the International Bureau for communication ! 
to a] I the elected Offices, j 

3. Where required by any of the elected Offices, the Internaiiona.1 Bureau will prepare an English translation o» r 
the repon (but not of any annexes) and will transmit such translation to those Offices. 

i 

4. REMINDER j 

i 

The applicant must enter the national phaje before each elected Office by performing certain acta (films j 
translations and paying national fees) within 30 months from the priority date (or later in soma OrXicesXArtictc 
39U))(see also the reminder sent by the International Bureau with Form PCT/IB/301). ' 

Where a translation of the international application must be furnished to an elected Oflic*, that Uunslation inusi. j 
contain a translation of any annexes to the international preliminary examination repon. It is the applicant's I 
responsibility to prepare and furnish such translation directly to caoh elected Office concerned. 

t 

For further detaib on the applicable time limits and requirement of the alecred Offices, see Volume U of thi- 1 
PCT Applicant's Quide. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant or a gen r a file refe/ence 
"NONE 



In re/QMloaaJ application No. 
PCT/IL99AJ0214 



TOR FURTHER ACTION 



See Noilflcarice of Transmittal of IntcmaQon^ I 
Frctim inaiy Exaraioatioa Report (Tom FCT/IPEA/4 1 6) t 



Xfttcrna&'onal filing date (day/manlJvyear) 
22 APRJL 1999 



Priori)* dale (day/mon (HSytar) 
22 APRIL 1998 



Inltfaabonal ?ctent Clarification (IPC) of national classification and IPC 
IPC (7): H04Q 7/20; H04J3 1/3M; HG4M 1/00 ud US CL; 455/456, 422, 461, 433, 560, 4 N 



KETLTNE COMMUNICATIONS TECHNOLOGIES (NCT) LTD. 



Thia intentional pxeHminary examination report haa bean pr.paxad by ihij International PreitfTiiruirv 
Examining Authority and js transmitted*) the applicant according to Article 36. 

This REPORT conabta of a total of ±V sheets. 

□ ™ a report is also accompanied by ANNEXES, i.e., sheeta of lh a desertion, claims and/or drawings which have 

r^?^^^^?K r !? rt "P*** staining rrct^UPns m^e before [his Authority. 

Csee Rule 70_16 and Section 607 ophe Adrrumstrativa J/isvuctions under the PCT). 

These annexes consist of a total of S^L fheeis. 



3. This report contains indications relating go ibe following items; 
I [ x] Basis of The report 
H Q Priority 

III Q Non-establishment of report with regard to novalty, inventive step or Industrial applicability 

IV [ | Lack of unity of invention 

V EH Sffr^I^H tero T dt ^ der Aiiiala ^ ^ ^gard to novelty, inventive step or industrial applicability- 

MiaLiurw and explanations supporting such statement "fpucboiuty, \ 

VI [ [ Certain documents cited 

VII Q Certain defects in the international application 

Certain observations on the international applionUoa 
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L gf *h 9 report 



txttcnutiotul application No. 
PCT/H^9<?/00214 



1 . Wich regard to foe eternals of the icifcmaaaial -applies tiaa*-* 
JxQ the international application as originally filed 
rjjTj the description; 

pages , 

pages ...^ NONE 
pages 



NONE 



, filed with the leuer of 



. a a origiaaily filed 

. , filed -with the demand 



[x] the, claims: 



paS CB 

pages 
pages . 
pagaa . 



22-26 



NONE 



NONE 



NONE 



_ . . ai originally filed 

, as amended (together with any statement) under Article 19 
. . filed urtth tha demand 



, filed T»T.lh the letter of 



[ x] ^ s drawings: 

pages 1m6 

pages NONE 



pages 



NONE 



, filed vith the letter of. 



» as originally fdod 

, filed 'With the d cm it ad 



[x] the sequence listing part of xhz description; 
pages NONE 



pages 
pages 



NONE 



, fl3 origLnnlJy filed I 



NONE 



r Filed with the letter of . 



. filed wi<i chc demand 



2. With jegard to the language, all the elements maiitd abovr went available or famished td ihis Authority hi the language in which 
tte international application was filed, unless otbenviag indicated under this item. 

These elemcnfs ^vcrc available or rumishad to this Authority in the following language which is- 

language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

the language of publication of the international application (under Rule 48.3(b)). 

CI] language of the rranslatioQ furnished for Use purposes of international p^limixmry' «xaminflQon (Under Rules 552 and/ 1 
or 553). 

3. V/iih regflrd to any nucleotide and/or Amino *ci d sequence disclosed in the intenwiiooal application, iab international 
preliminary examinauon was carried out on the basis of ihe sequence listing- 

□ contained in the international application in primed form. 

I~1 together with the international application in computer readable form, 

f H furnished subsequently to this Authority in written Form, 

furnished subsequently to this Authority in computer readable form. 

(~1 2c 5 n S ^^^ t lhat ^ recorded in computer readable form is identical to the u^icn sequence listing ha* 

^ e am °o^^rita have re ay lied in the cancellation of- 
the description, pages NONE 

the claims, Nos. None 

the drawings, sheetstffe _ NONE 



report has been drawn as if (some of) the amendments had not boon made, since ihay have been considered to go 
beyond (he disclosure as filed, as indicated in the Supplemental Box (Pals 702(c))." 
« ReptetiTTKnt sheets vhUh fur* been JUmishjsd to 0* receiving Office in response to an invitation un£>r Ariel* 14 ere referred to 
| % $ or(gifum > V ™ W 1 ™* * ™* report face ihey do not contain ameruimencs 70. 16 

' w '^y replacement sheet containing zuch amen d ment rnujt fee referred to under item J and annexed £o this resort. 
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Intern a dona 1 application No, 
PCT/1L99/00214 


v. Rearmed iwtcmcni onder Article 33(2) vlth regard to novelty, tnvaniv? it*p or Industrial applicability; 
citations and explanation! supporting mch statement 


1. icaiemem 




Novelty 00 Claims 3, 7-22 




Claims 1.2.4-6 


NO 


Inventive Stop (IS) Claim a 16. 17 


VP* 


Claims 1-15, 13-22 


NO 





Industrial Applicability fjA) 



Claims 3-22 



Claims W_q«fi 



YES 
NO 



2. citations and £*pUnatione (Rule 70.7) 

Claim* 1, 2, 4 F 5 and 6 lack novelty under PCT Article 33(2) a* being anticipated by BelivcAu, US PaT 5.56SJ53. 

Bolivcau discloses a method and system for providing mobile communications comprising a fro&t end device installed is a 
predefined area for monitoring message! between mobile station s and a base station, and a management system com prising a 
database of customer profiles for enabling services based on titer location, sec col 4 lines 1-6] . Regarding claim 2, Beliveeu 
forthcr discloses that said services may include call screwing, see col 4 lines 29-39, and ifaat 9 aid sysrem is cocnecwd io an 
MSC, sen fmea 23-29. Regarding claim d, Bclivcau further disclows ihat said device geolocatca i user based upon receive 
messages, see col 6 lines 12-28. Regarding claim 5. Bclivcau teaches that said profile msy be modified and updated by t tfmd 
party, sea col 4 lines 23^-8. Regarding claim 6. the connection for communicating subscriber identified information between 
said device and said MSC is read as a local interface to an external syjilem- 

Claim 3 lacks an inventive »tcp under PCT Article 33(3) as bung cbvjoua over Bsliveau aa applied to elaim 1. 

While not disclosing that said service way include bandwidth allocation, such a location hascd service was well known in the 

art and would thus ba obvious to include in a location based service package aa it would improve ev9tom*r catii&otieq. 

Cleima 7 and 8 an invonnvo scop under PCT Article 33(3) aj being obvious over BcUycau as applied to claim 5. 
While not specifically disclosing a tira* logging or security granting device, such mwn* would have been obvious in view or 
the teachings of Bclivcau as it would allow only authorized persoas access to user information, and keep track of when 
in form anon waa accessed Ibr security reasons. 

Claims 9. 10, 1 1 and 19-22 lack an ifiv fta tiw e 3 tep under PCT Article 33(3) as being obvioUH over Belive-au in view of 
Stauifer (Continued on Supplemental Sneei.) 
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PCT/1L99/00214 



VJ1J. Certain observation* on fh« incarnations! application 



The following observations on the clarity of (he claims, description, and drawings or on the question whether the claims arc full 1 
supported by the description, axe macte: 

Claims 4, 7, 8, 11 and 20 &rc objected m under PCT Rule 662(aX v ) «s lacking clarity under PCT Arnclo 6 t>«t«tusn the claims 
ara indefi/iiie for tho Jbl losing re as cm (a): 

Claim 4 focitBB the lira illation "laid Mobile Switching Center*. Claims 7 and 3 reche the UraiTatioo "aftid external ayaxm". Claim 
1 1 retires iho Irnntaoon p aavd cellular ayrtem Mobile Switching CfiutoiMobile Switching Center" 1 . Claim 20 recites the limitation 
"said tubicribcr profile database". There is insufEoieoi antecedent basis for said limitations. 
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PCT/TL99/00214 



Sap piemen eat Box. 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VITI 



Sheet 10 



I. BASIS OF REPORT: 



5. (Some) aweodmeots arc considered to go beyond the disclosure as filed. 



NONE 



V. 2. REASONED STATEMENTS - CITATIONS AND EXM-ANATIONS (Continued): 

: et el, US Pat 5.243.330, I 

I« Beliveau discloses a ftonc end device (base station) m a predefined area configured to transmit and receive signal* inhcrcody [ 

including control signals and reverse channel registration signals to and from mobile station? of a cellular system, see col 4 [ 

{ Hncff 1-61. While ue* disclosing that said device Is implemented in a perianal comparer, Stani/ex ct al discloses Chat Ir Is useful j 

to implement a radio b*se station, in a perianal computer, inherently Including 50 expansion skx. see col 2 lines 36-50 and col J 

4 lines 4-16. Therefore ii would have "boca obvious w> one skilled in the an. to add staco a function to Beliveau as li wcnia J 

allow more flexibility 3D the operation of sajd base station. Regarding claim 10, Belrveau further discloses a subscriber profile J 

database for allowing call* and registration depending upon said profile p see col 4 lines 40-43. | 

Regarding claim 11, Beliveau further discloses thai said base station is connected 10 an MSC* sec col 4 lines 49-61. 1 

Regarding claim 19, Belivaau further discloses that said system provides conditioned communications 'based oa location, see col j 

4 29^3. Regarding claim 2G, Beliveau disclose* that said profile data is updatable. inbereaUy via an interface, see col a J 

lines 29-61. Regarding claims 21 and 22. the use of Snared Wrcle« Access Protocol and associated non-cellular radio j 
receivers «as well known at the Hthp of the invention, and thus it would Have been obVLous lo one s Wiled in ttw art 10 add 
such a funei jon 10 Beliveau In view of StanlTer ct al as it would allow such, a system to be able to inierfece with more varied 



Claims 12 and 13 lack an inventive step under PCT Article 33(3) as being obvious over Beliveau tn view 0/ StaniTer ei al at 
applied to claim 9. 

While not disclosing that said, base surioa communicates either by SMS or by high bandwidth communications to said mobile 
station*,, such method b were well known at the time of the invention to be Incorporated into a standard base station- It would 
therefore have been obvious 10 one skilled in the an to add SMS qnd high bacxJ^idtll commiinication» Co ihe base station of 
Belize n a In view of Stanifer et al as it would add more well "known features, imp roving customer satisfaction, j 

Claims 14, 15 and Ifi lack an inventive step under PCT Article 33<3) as being obvious aver Peterson. US Pat 5,613,209 in 1 
view of Beliveau- j 
PereMaa discloses a radio device for transmitting a representative signal identifying an area in which 3 aid signal Is transmitted | 
Que- GPS), and a management system connected with an MSC having a database for mfltcning locations 10 signals received 
fxopx said mobile stations, sea col 2 line 40-cot 5 line 2G and line 46-col 4 line 15. Peterson docs not discloses (hot said M£C 
may contain a list of users in said area, however, Beliveau discloses that it Is useful to provide a home location register, sec 
col 4 lines 10-17 which inherently contains a list of users of the system, TbexeJore it wooid nave been obvious, given 
Peterson's teaching that it is ujefUl to provide several groups of users according to their areas, and given Beliveau 's teaching 
mac it is useful to provide an HLR. to add listing means to Peterson, as it would provide a higher quality taficgroup asjig nmm . 
RejjardiQ£ claim 15, Ihe use of radio signals emulating coniroi channel signals would have been obvious as it vrould simplify 
die steps or processing said signals in a managetneat system which already processes control channel signals. Regarding class 
1$, Beliveau discloses that said management system is implemented within MSC software, see col 2 lines 51-58. 

Claims 16 and 17 would meet Che criteria set out in PCT Article 33(2>(4) if amended to include the clBon(s) from which they 
depend, because toe prior an does not teach or fairly suggest 

that said radio signal informal Ion may be adjacent ceU reformation received from mobile stations, or that said managemeut 
system may receive signals from other xwirching center software. 

NEW CITATIONS 

US 5,568,153 A (BELXVEaU) 22 OCTOBER 1956, see col 4 lines 1-61, col 6 tines 12-58. 
US 5,613.209 A (PETERSON ct aD 18 MARCH 1977, see col 2 line 26*01 4 line 16. 
US 5.243.530 A (STANfFER et al) 07 SEPTEMBER 1993, see col 4 lints 4-41. 
US 5,235,633 A (DfiNNISON el al) 10 AUGUST 1993, see col 6 lines 6-51. 
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Cooti equation of: Boxos I - VJIJ 

U5 5,561,836 A (SOWLES et aj) 01 OCTOBER 1996. sec col 6 lima 22-col B line 56. 
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